necessary precautions to take. COVID-19 has been of particular interest to our patients on immunosuppressive agents (immunomodulators or biologics) such as those with inflammatory bowel disease (IBD). COVID-19 has now been reported throughout the world, with more reported cases on a daily basis. We therefore aim to provide a brief overview of COVID-19 for the gastroenterology community based on currently available information to help assist with addressing our patients' questions and concerns.
COVID-19 is a respiratory illness caused by a novel coronavirus that was first identified in Wuhan, the capital city of China's Hubei Province, in December 2019. 1 Initially referred to as the 2019 novel coronavirus (2019-nCoV), COVID-19 is caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 2 It was identified by researchers at the Wuhan Institute of Virology through metagenomic analysis of a bronchoalveolar lavage sample from a patient in the initial cluster of pneumonia cases in that city. 3 Coronaviruses are a large family of RNA viruses that are known to cause illnesses ranging from the common cold to more severe diseases such as Middle East Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS). The SARS-CoV-2 virus shares 79.5% of the genetic sequence of SARS and has 96.2% homology to bat coronavirus. 4 The intermediate animal vector between bats and humans for SARS-CoV-2 is currently unknown but has been linked epidemiologically to the Huanan Seafood Wholesale Market. 5 Although initially a zoonotic virus, SARS-CoV-2 is now spread human-to-human with higher infectivity than MERS and SARS but a lower fatality rate. 3 The clinical presentation of COVID-19 can range from mild non-specific respiratory symptoms to severe organ dysfunction such as acute respiratory distress syndrome (ARDS) that can lead to death. 1,6,7 Most cases of COVID-19 appear to be mild with the most common symptoms being fever (83-98%), cough (46-82%), myalgia/fatigue (11-44%), and shortness of breath (31%). 7 Risk factors for more severe illness requiring hospitalization appear to be older age and having underlying chronic medical conditions such as diabetes, lung disease and cardiovascular disease. 7 Early reports suggest that for more severe cases the median time from first symptom onset to the development of shortness of breath and/or need for hospitalization ranged from 5 to 8 days. [6] [7] [8] Among hospitalized COVID-19 patients, it is reported that 5 to 26.1% have required admission to the intensive care unit. 6, 8 The reported fatality rate for hospitalized COVID-19 patients has ranged from 1.4 to 15%. [6] [7] [8] The incubation period for SARS-CoV-2 appears to average 5.2 days but may range from 2 to 14 days and potential asymptomatic infection has been reported. 7, 9 Of note for gastroenterologists, patients may complain of gastrointestinal symptoms such as nausea or diarrhea. 7 In the prior SARS coronavirus outbreak, diarrhea was reported in up to 25% of patients. 11 Interestingly, the cell entry receptor ACE2 appears to mediate entry of SARS-CoV-2 (similar to SARS) and has been demonstrated to be highly expressed in small intestinal enterocytes. 11 ACE2 is important in controlling intestinal inflammation and its disruption may lead to diarrhea. 11 The reported frequency of diarrhea among COVID-19 patients has varied from 2 to 33% and was one of the prominent symptoms reported by the first case in the United States. 11, 12 SARS-CoV-2 has been detected in the stool of COVID-19 patients. 12, 13 So while COVID-19 appears to primarily spread through respiratory droplets and secretions, the gastrointestinal tract may be another potential route of infection, highlighting importance of personal protective equipment during endoscopy. Further, some of the more common laboratory findings described in COVID-19 patients include liver function test abnormalities. In addition to leukopenia (reported in 9-25% of cases) or leukocytosis (24-30%), elevated alanine aminotransferase and aspartate aminotransferase have been seen in up to 37% of cases. [7] [8] [9] More recent descriptions of patients in China also noted around 10% of patients were also noted to have elevated total bilirubin levels. 8 Gastroenterologists should be aware of these potential gastrointestinal manifestations of COVID-19.
Measures to control the spread of COVID-19 are similar to the general advice for preventing any respiratory viral illness. At the national and international level, travel restrictions have been implemented for regions with the highest COVID-19 incidence currently, but these recommendations and polices are likely to rapidly change and warrant close monitoring. Patients with potential symptoms of COVID-19 with recent travel to areas of higher incidence (China, South Korea, Japan, Iran, and Italy based on the most recent CDC data) should be asked to wear a standard surgical mask as soon as they are identified and be placed in a private room with the door closed, ideally an airborne isolation room (negative-pressure room). 3, 7 It is important to note that travel history criteria for testing for COVID-19 will change as community-based spread is emerging within the United States and patients living in or with recent travel to areas where COVID-19 has been confirmed should be considered for testing as well. Any concern for possible COVID-19 should immediately prompt notification of institutional infection prevention and control as well as local or state health departments. Healthcare personnel entering the room should use standard precautions, contact precautions (gown and gloves), airborne precautions (with N95 respirator), and eye protection (goggles or a face shield). Testing has been performed at the Centers for Disease Control and Prevention (CDC) but is now more widely available in state and city laboratories and is becoming available commercially. It is important that more common respiratory illnesses (influenza, etc.) are also ruled out. What should we tell our patients based on our current knowledge? First, this is a rapidly evolving area with new information emerging on a daily basis. Therefore periodically checking on recommendations from leading national and international health organizations, such as the CDC or the World Health Organization (WHO), is the most important way for both patients and physicians to stay informed with accurate information. Second, it is important to realize that the majority of cases (80+%) have been mild, the fatality rate for COVID-19 is lower than prior coronavirus outbreaks, and the proportion of severe/fatal cases may be an overestimate as milder or asymptomatic cases are likely under-reported. 15 Third, there are currently no specific recommendations for people on immunosuppression, such as IBD patients. Prior IBD research has found that viral infections are more likely among patients on immunomodulators (such as 6-mercaptopurine and azathioprine) than those on biologics but it is unclear if this can be extended to COVID-19. 16 There are no data currently about the impact of immunosuppressive agents, although one of the largest case series from China did note that 2 patients with immunodeficiency (not further specified) had non-severe disease. 8 At the current time, we should not advise IBD patients (or others on immunosuppression such as those with autoimmune hepatitis, etc.) to hold or stop medications as the risk of disease flare far outweighs the chance of contracting SARS-CoV-2. Currently, it is likely prudent to advise our patients on immunosuppression to follow CDC guidance for at risk populations such as limiting travel and avoiding crowds. Fourth, physicians should take patient concerns about COVID-19 as an opportunity to review immunization status against vaccine-preventable infections, in particular influenza which currently poses a significantly greater risk. The 2019-2020 influenza season has been moderately severe to date and as of February 15 th , 2020 has resulted in nearly 300,000 hospitalizations and 16,000 deaths in the United States alone. 17 Last, the best measures to decrease the risk of contracting SARS-CoV-2 are the same as standard practices against any viral illness. These include good hand hygiene with alcohol-based hand sanitizers or soap and water, covering your mouth and nose with a tissue or your sleeve (not your hands) when coughing or sneezing, limiting touching your face, avoiding close contact with anyone with influenza-like and/or upper respiratory symptoms, and staying home if you are sick.
Some people are using facemasks in public as a preventative measure but this is of uncertain benefit and only those with upper respiratory symptoms should wear these in order to decrease risk of spreading respiratory droplets to others. Practices should also consider performing quick screening for influenza-like symptoms when calling patients to remind them of their appointments or answering urgent calls prior to office visits.
While COVID-19 is a significant global public health concern, it is important to keep its risks in perspective and stay up-to-date on current research and recommendations in order to provide our patients with the most accurate advice. 
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